and the ability to discriminate between weight categories. The assessment of unidimensionality was supported (t test statistic of 0.024, less than the 0.05 threshold value). Conclusions The Weight-specific Adolescent Instrument for Economic-evaluation focuses on aspects of life affected by weight that are important to adolescents. It has the potential for adding key information to the assessment of weight management interventions aimed at the younger population.
Introduction
The prevalence of obesity in childhood and adolescence is rising [1] . Paediatric obesity is associated with reduced overall weight-specific quality of life (QoL), higher risk of morbidity, disability and premature mortality in adulthood [2] [3] [4] . Obese or overweight children and adolescents report lower QoL compared with their lean counterparts, typically manifesting in physical and social functioning dimensions of QoL measures, and studies have also reported decrements in emotional functioning [2, 3] . Whilst there is evidence to support dietary and lifestyle interventions in treating childhood obesity [5] , policymakers increasingly require evidence to assess value for money [6] , and evidence on the cost effectiveness of these interventions is currently lacking. Cost-effectiveness analysis is an incremental assessment comparing the costs and outcomes of two or more health interventions (see Drummond et al. [7] for further explanation). The current lack of a suitable Abstract Background Few weight-specific outcome measures, developed specifically for obese and overweight adolescents, exist and none are suitable for the elicitation of utility values used in the assessment of cost effectiveness. Objectives The development of a descriptive system for a new weight-specific measure. Methods Qualitative interviews were conducted with 31 treatment-seeking (above normal weight status) and non-treatment-seeking (school sample) adolescents aged 11-18 years, to identify a draft item pool and associated response options. 315 eligible consenting adolescents, aged 11-18 years, enrolled in weight management services and recruited via an online panel, completed two version of a long-list 29-item descriptive system (consisting of frequency and severity response scales). Psychometric assessments and Rasch analysis were applied to the draft 29-item instrument to identify a brief tool containing the best performing items and associated response options. Results Seven items were selected, for the final item set; all displayed internal consistency, moderate floor effects outcome measure for economic evaluation in weight management interventions aimed at the younger population is a hindrance [8] .
The recommended currency of outcome measurement in cost-effectiveness analysis is the quality adjusted life year (QALY) [6, 7] . The QALY is a measure of mortality and morbidity; the latter is typically measured using a generic health-related preference-based measure. Preference-based measures differ from non-preference-based measures in the way the scoring algorithms have been derived, in that they are estimated from the values people place on different aspects of health rather than a simple summative scoring procedure [9] . In the adult population, generic measures have performed poorly in discriminating between different body mass index (BMI) subgroups relative to weight-specific measures [10, 11] .
There exists no condition-specific preference-based measure for assessment of QoL in obese adolescents, although there are a small number of weight-specific instruments, e.g. KINDL-obesity module [12] , Impact of Weight on Quality of Life-Kids version (IWQOL-Kids) [13] , Moorehead-Ardelt Quality of Life Questionnaire II (M-A-QoL Q) [14] , Sizing Me Up [15] , Youth Quality of Life-Weight (YQOL-W) [16] and Oxford Paediatric Obesity Instrument (OPOI) [17] . None of these measures are designed for the calculation of preference weights for use in cost-effectiveness analysis. Moreover, at the time the current study was being undertaken, the only validated instrument that was developed incorporating the views of children and adolescents aged 11-18 was the YQOL-W [16] , and no existing validated instrument had incorporated the views of adolescents living outside the US. Cultural factors play an important role in perceptions of weight and weight-related health consequences; hence the generalizability of the YQOL-W to the UK population must be in question. Furthermore, although the content of the OPOI was informed by adolescents living in the UK, the tool had not been validated at the time the current study was undertaken.
Mapping can be used to estimate preference values where none are available [6] . Preference weights can be mapped onto validated non-preference-based instruments, such as in the YQOL-W [16] . This technique has been undertaken in the adult population using the IWQOL-Lite questionnaire [11] , where preference weights from the short-form six-dimension (SF-6D) were mapped to it [10] . For the mapping approach to generate a valid prediction of preference weights, the preference-based descriptive system needs to provide a valid description of the condition and its treatment [9] . Brazier et al. emphasise that, 'a mapping exercise is always a second best exercise compared to either the direct use of the SF-6D or a valuation of the condition-specific instrument', a view reflected in the National Institute for Health and Care Excellence (NICE) guide [6, 10] . When the information is not available (i.e. where a validated condition-specific preference-based tool does not exist), mapping between instruments might be the only alternative. An added complication for the adolescent population is that there is no agreed gold standard generic preference-based tool to map to [6] .
In their current forms neither the YQOL-W nor OPOI can be used to undertake a preference valuation study, nor were they created for this purpose. This is because they do not fulfil a number of specific requirements that need to be considered in creating a preference-based measure. These include having a limited number of multidimensional items (ideally 5-9 items, see Brazier et al. [9] ). The YQOL-W and OPOI comprise 21 and 30 items, respectively. In order to elicit preference values for different characteristics of a particular condition, individual items should also be heterogeneous with associated ordered categorical response options that are mutually exclusive and can be used to describe the weight-specific health states that are important to adolescents. The YQOL-W does not meet this requirement as it utilises a numerical 11-point scale (anchored by not at all and very much) for all items, limiting its suitability for the purposes of preference valuation. Health states comprise a descriptive system made up of items within dimensions and response categories for each item. Health states are valued by individuals using preference elicitation techniques [7] .
The overall aim of this study therefore was to develop a new descriptive system that met the aforementioned specific requirements for generating health states and that could be utilised in a preference elicitation study. As a first step towards achieving this aim, qualitative methods were used with the population of interest to collect information about the impact of weight on health-related QoL. Adolescent's views were crucial to the development of the content in order to focus on aspects of life affected by weight that were important to them. Following this, the next step involved the identification of dimensions, and the final process comprised item selection. The focus of this paper is the identification of the final descriptive system, with the ultimate aim of producing a condition-specific preferencebased measure for use in cost-effectiveness analysis [the Weight-specific Adolescent Instrument for Economic-evaluation (WAItE)].
Methods
There were two phases to this research. Qualitative interviews were used to generate a draft item pool and associated response options. One-to-one interviews were conducted to gather in depth information from individual perspectives as to how being overweight or obese impacts different aspects of life (and to minimise any potential social desirability of responses). A focus group with nontreatment seekers was employed to allow for further exploration of and validation of information gathered during individual interviews. Finally, additional focus groups with treatment seekers were conducted to refine the draft of 29 items. Following this, a quantitative survey approach was utilised to reduce the item set and select an appropriate response scale.
Phase 1-qualitative study generating the draft 29-item scale

Participants
Ethical approval for the qualitative study was provided by the University of Leeds, School of Medicine Research Ethics Committee (Ref-HSLTLM/10/008). One-to-one and focus group interviews were conducted with treatmentseeking (above normal weight status, aged 11-18) and non-treatment-seeking adolescents (school sample, varied and unmeasured weight status, aged [11] [12] [13] [14] . We sought the views of a non-treatment-seeking sample (the school sample) as the majority of overweight and obese adolescents are not engaged in treatment. By including the views of adolescents regardless of their weight, we were as open as possible to the range of relevant issues for this age group.
Consenting adolescents were recruited from three UKbased weight management services and one school. Different parental consenting procedures were employed between the weight management and the school samples. For the weight management sample, direct consultation with parents was undertaken, and children were included if the parent raised no objection. For the school sample, faceto-face communication with parents was not possible and, in addition to this, the topic area and discussions could be viewed as more sensitive in a school setting compared with a treatment setting where there is parental, peer and staff support readily at hand. Therefore opt-in written parental consent was sought from the school sample.
Interview protocol
All the interviews were undertaken by the same researcher (YO). The qualitative interviews firstly assessed adolescent's own experiences of how weight status affected different aspects of their lives. The second half of the interview assessed issues that were not raised by adolescents in the first section of the interview. Probe questions were used to identify how different aspects of life were affected by weight status in the one-to-one interviews ( Table 1) . The interviewer asked adolescents about their thoughts on further issues identified from questions in existing weightspecific instruments (such as the IWQOL-Kids, Sizing Me Up, OPOI and YQOL-W) (as per section C in Table 1 ). This provided the opportunity to assess the applicability of the content of existing instruments in the UK and non-US contexts.
Interviews took place in the most convenient location for the adolescent and their family including home, weight management service and University premises. Adolescents were sampled purposively by gender and age (two groups; 11-14 year olds and 15-18 year olds). Purposeful sampling was undertaken to ensure that the views of the full range of the adolescent population were incorporated. Weight status, using growth reference charts, was recorded for all one-toone interview participants enrolled in weight management [18] was used in the classification of weight status. Table 2 summarises the characteristics of the participants involved in the qualitative study.
One-to-one and focus groups interviews
Sixteen one-to-one interviews with adolescents in weight management services (each receiving a £15 retail LoveTo-Shop voucher for participating in the study), 2 focus groups with treatment-seeking adolescents and 1 focus group with non-treatment-seeking adolescents were undertaken ( Table 2 ). The initial item development involved one-to-one interviews with adolescents in weight management services and a focus group with a school sample of non-treatment seekers. One-to-one interviews were used with adolescents in weight management services as it was thought this would allow participants to feel confident and speak freely about the impact of weight on their lives. A focus group was used in the school sample so that adolescents could deliberate between themselves about the impact of weight status on the lives of adolescents. The school sample focus group interview utilised similar questions shown in Table 1 . One difference was the use of body shape drawings (line drawings of body shapes that ranged from very thin to obese) that described different body sizes for boys and girls. Adolescents were asked to consider the body size synonymous to an obese weight status and were asked to think about someone they may know who fitted that silhouette (a friend at school or at home, or it could be a relative). They were then asked to think about how that particular individual would be affected by their size. Taking this approach, it was felt that a focus group would be best suited to encourage discussion. Two further focus group interviews with adolescents enrolled in weight management services enabled the refinement of items and response options. Here adolescents were asked to comment on language of the draft items and response options. Unclear language was highlighted, and alternative words and phrases were provided by adolescents. 
Analysis
The qualitative analysis was carried out in two phases; adolescents' own first-hand experiences were assessed, and then the data generated from the interviews that were informed by the existing weight-specific instruments (IWQOL-Kids, Sizing Me Up and YQOL-W) were analysed (as per section C in Table 1 ). The list of dimensions of QoL described in Table 1 section C was generated from the aforementioned existing instruments. If any of the dimensions in this list were not mentioned in the first half of the interview, then adolescents were asked if any of the remaining dimensions affected them. This approach enabled a neutral stand point on the first phase analysis of the interviews, enabling the adolescents themselves to raise issues about how their weight might affect them. A neutral stand point was enabled by allowing adolescents to raise whatever issues they felt were important in how their weight affected them (as opposed to asking leading questions such as explaining how their weight affects their physical activity). The interviews were transcribed verbatim, and framework analysis was used to identify themes [19] . This method has been successfully implemented in similar studies [20, 21] . A theme and case-based chart that summarised all the data into a matrix of cases (represented by each row) and themes (represented by each column) was generated. Themes were identified from listening to interviewed recordings and reading through transcripts using an iterative process. Initially, three broad themes were identified (physical, social and psychological). These broader themes were then refined as quotes within each theme were re-assessed. For example, the social theme was disaggregated into three themes (non-school-based physical activities, school-based physical activities and barriers to physical activities). The matrix summarised and synthesised the data generated from the interviews whilst retaining the terminology and language used by participants. The analysis and coding were validated by a second reviewer. The second reviewer assessed the generation and refinement of themes and coding of transcripts for the first two interviews and any suggested changes were agreed and finalised before the remainder of the analysis was undertaken. The second reviewer was closely involved throughout the qualitative analysis (e.g. meeting frequently to review and agree the coding of all interviews to ensure consistency) not just for the coding for the first two interviews, given their role as a supervisor. Consensus was reached on all occasions between first and second reviewers, occasionally after discussion. A draft item set used interview quotations to craft a 29-item instrument. The 29 items (details provided below), grouped into dimensions of QoL [22] , covered a variety of obesity-specific aspects of QoL including symptoms, physical function, psychological wellbeing (covering appearance-related items and food-related items), cognitive functioning, social wellbeing and future prospects. Dimension names and the grouping of items within dimensions, for presenting the 29-item instrument in the survey in Phase 2, were reported in the existing literature [22] . This also provided the opportunity for double-checking the suggested grouping of items from the factor analysis. Five-point Likert scales describing frequency (1 = Never, 2 = Almost Never, 3 = Sometimes, 4 = Often, 5 = Always) and severity (1 = Not at all, 2 = A little, 3 = Quite a bit, 4 = A lot, 5 = Very much) were applied to each item.
Phase 2-quantitative study to identify a reduced item set
Participants and procedure
Participants were recruited (between October 2011 and January 2012) from three adolescent weight management programmes and via an internet panel (the same procedure was employed for both samples, the only difference being the mode of application of the survey). The survey collected information on background characteristics and perceived weight status. Self-reported weight and height data were collected, and weight status was determined using growth reference charts [18] . Adolescents who were aged 11-18 and could self-complete the survey were eligible for inclusion. In addition, a sampling quota was used for recruiting the online panel, comprising a balanced sample by gender and age. Given the target population, the proportion of adolescents perceiving themselves to be overweight and obese were purposefully oversampled to represent approximately half the total sample. The market research company converted the paper questionnaire to an online survey. The online survey included an introductory section providing background information about the study and a consent page for participants and parents [no generic instructions were provided at the beginning of the survey, but each question, where necessary, had a prompt (e.g. please tick one box)]. The company uses a number of different methods to recruit individuals onto their panels (e.g. email and targeting websites). As per their normal procedures incentives were paid to participants (£1-3 shopping vouchers). Data were returned to the research team in an anonymised format. All participants gave written informed consent. Implicit consent from parents was assumed from both samples as parents were present when adolescents chose to participate and gave their consent (for the online survey sample, parents were sent the survey and the adolescents would only be able to access the survey if the parent made the choice to allow them to view the survey). The study sample included 341 adolescents: 25 adolescents from weight management programmes and 316 from the internet panel (see Table 3 ). Data from 26 adolescents in the underweight category were excluded from the analysis. This left a final sample of 315 adolescent participants. Ultimately, the new tool was for use in economic evaluation of weight management. If an intervention were successful then adolescents should be moving from above healthy weight to healthy weight. Specifically, we would expect healthy weight individuals to record either no impairment or minimal impairment on items compared to their above healthy weight counterparts, who we would expect to record having some level of impairment. The items in the reduced final item set should therefore be able to clearly distinguish between different weight categories. In order to test this, adolescents who were healthy weight were included in the survey so that their responses could be compared with the responses of those above healthy weight.
Analysis
A three step process (a method that has been successfully used in the development of preference-based measures from pre-existing disease specific QoL instruments [23] [24] [25] [26] [27] [28] [29] ) was applied to the 29 items utilising a combination of Rasch analysis [30] and classical psychometric testing. It has been recommended that a sample size of around five to ten participants per item is required in Rasch analysis [31, 32] . Given the 29-item scale, a minimum sample size of 290 was sufficient. Psychometric assessments were carried out in SPSS Version 18 [33] , whilst Rasch analysis was conducted using the RUMM2030 [34] software package.
Step 1-identification of dimensions
In
Step 1, factor analysis was used to establish instrument dimensions by identifying the underlying factors that explained patterns of correlation within a set of observed variables. Exploratory factor analysis (EFA) was undertaken to establish dimension structure, thus facilitating the grouping of the 29 items into acceptable and justifiable categories. Methodological issues concerning the extraction method, determination of the number of factors to include in the analysis and type of rotation to use were also considered. In terms of the factor extraction method, both the maximum likelihood estimation and the principal axis factors method were implemented. The selection of the number of factors was further informed by undertaking parallel analysis. The parallel analysis compared the eigenvalues obtained using a Monte Carlo simulation of random Data from 26 adolescents in the underweight category are excluded a This individual was only a few weeks away from their 11th birthday when the survey was administered and thus it was decided to include them in the study b Underweight ≤ 2nd centile, Normal weight ≥ 2nd centile or <85th centile, Overweight ≥ 85th centile or <95th centile and Obese ≥ 95th centile [18] numbers and the eigenvalues generated from the observed dataset. The factor correlation matrix was assessed for correlations around 0.32 and above to inform the rotation method that was used, and the lower threshold for factor loadings was set at 0.40 [35] . The factor structure of the scale estimated from the EFA was then tested using confirmatory factor analysis (CFA) (in Amos [33] ) [29, 35] (results available upon request).
Step 2-item reduction Rasch models were then applied to each of the dimensions identified in order to exclude poorly performing items [36] in
Step 2. Rasch model goodness of fit was assessed in three ways: the Chi-squared (χ 2 ) test statistic was used to assess the differences between the observed and expected responses (P value for the overall model χ 2 statistic should be >0.01). The level of discrimination amongst different groups of respondents was assessed using the person separation index (PSI); a PSI value of 0.7 or above indicates a well-fitting Rasch model. Fit residuals, providing estimates of the amount of divergence between the expected and observed responses, were assessed and a mean value of approximately zero with a standard deviation approximately equal to one being adequate [29] .
In addition, differential item functioning (DIF) was examined to establish whether responses systematically differed across patient characteristics (e.g. for an item asking about physical abilities, boys might select less severe item response options than girls). Gender (male/female) and age [younger adolescents (11-15 years)/older adolescents (16-18 years)] were examined for DIF using item characteristic curves and complementary P values from ANOVA (under 0.05 indicates that DIF is observed indicating significant deviations between the observed data and the predictions of the Rasch model [37] ). Finally, identification of potentially problematic level orderings (i.e. identification of items where responders were unable to distinguish between item response levels) was sought to ensure the response ordering of health states (that would be included in the preference valuation study in future work) was robust. Disordered item levels could indicate the inability of respondents to distinguish between item levels. Item-threshold probability curves (a plot of the probability of being in each item level across the latent QoL scale) were examined to assess item level ordering. Items that did not meet the goodness-of-fit tests or showed evidence of DIF were not selected in the final item set. The process of fitting Rasch models was repeated (independently on each of the QoL dimensions identified in Step 1) until only well-fitting items remained and the overall item-trait goodness of fit of the model (see below) was non-significant.
Step 3-item selection
Step 3 used combined criteria based on Rasch analysis, classical psychometric testing and data generated from the qualitative interviews to select the final item set. Item selection was predominantly based upon the spread of item levels across the latent space, in order to span the full range of condition severity (appropriate to a wider patient population). The threshold probability curves and item goodness-of-fit statistics were re-examined. In addition to giving preference to the best overall performance of items across Rasch and psychometric tests, the interview transcripts from the qualitative study (Phase 1) that informed the development of the 29-item instrument were consulted. Transcripts were re-assessed to reflect on the importance of items not excluded after Steps 1 and 2. The importance of items was gauged in two ways: in terms of the number of times participants mentioned the issue under consideration, and the phrasing used in terms of how serious the issue was perceived to be. Item wordings were also reviewed to retain the original phrasing used by adolescents.
Validation
To validate the final item selection, Rasch model goodnessof-fit statistics were assessed. Additionally, the assumption of unidimensionality was tested, i.e. scale scores could be meaningfully aggregated across the final item set. A test of local dependency was also carried out to investigate whether the response to one item directly influenced the response to another by examining the correlations among the residuals (the difference between the observed and expected values) using a test statistic of ±0.349 (the mean residual correlation across the seven items, plus 0.2) [36] .
Results
Phase 2-quantitative study to identify a reduced item set
Step 1-identification of dimensions Table 4 presents the findings from the psychometric assessments. The frequency and severity scales were close in their performance across all of the items. The 29 items could be grouped into seven factors where item 27 displayed disagreement regarding the factor loading between the two scales. Overall, the frequency scale consistently had a lower percentage of responses answering never compared to not at all across all the 29 items. T tests showed that items were better at discriminating between participants who were normal weight and overweight (25 items with the frequency scale and 28 items with the severity scale) than between those overweight and obese (five items when either the frequency or severity scales were used) for both scales. The severity scale displayed more items with factor loadings lower than the 0.4 threshold (four items) than the frequency scale (two items). Consequently, the frequency scale was chosen over and above the severity scale and formed the basis of the remainder of the analyses.
Step 2-item reduction Seven models were estimated independently (F1 to F7) in line with the item groupings identified. The goodness-offit statistics for each of these models is reported in Table 5 . Models F2, F3, F6 and F7 did not have to be re-estimated. Some of the items included in models F1, F4 and F5 displayed threshold disordering and were thus re-estimated once this was corrected. Model F1 was re-estimated once more due to the findings from the assessment of the characteristics of each individual item. Once all of the necessary adjustments were made, the fit of the majority of the Rasch models, with the exception of F5, was acceptable based on the thresholds discussed above. In model F5, the fit statistics were better when item threshold disordering was not corrected.
Step 3-item selection the table) . None of the items included in model F1 came out as a strong candidate in its original five-level form as each of these items displayed a problem either with low factor loadings, DIF or disordered thresholds. In order to ensure the impact of weight status on all of the 7 dimensions of QoL identified from the factor analysis, one item was needed to be selected from each of the identified factor groupings. Once the Rasch and psychometric assessments were completed, the selection of one item from each of the seven factors (F1 to F7) was undertaken. For factor F4, item 15 was the only one that did not breach any of the psychometric or Rasch conditions, and so this item was selected. For the remaining six factors, re-assessment of the qualitative interview Item 23 was excluded from the Rasch analysis due to very low factor loading. Item-threshold probability curves (a plot of the probability of being in each item level across the latent QoL scale) were examined to identify problematic level orderings and highlight disordered item levels a DIF-differential item functioning were examined using item characteristic curves and item-by-characteristic ANOVA statistics transcripts was used to aid the selection of the key issues that were raised, in addition to the re-assessment of the remaining psychometric item characteristics (identification of floor effects and differentiation between weight groups). This lead to the selection of the following items from each of the remaining six factors: item 22 from F1, item 10 from F2, item 3 from F3, item 12 from F5, item 27 from F6 and item 5 from F7 (the seven items that were selected are in bold in Table 6 ).
Validation
The results of the psychometric and Rasch validation assessments on the final seven-item scale appeared to be adequate (see Table 7 ). The seven items displayed internal consistency, moderate floor effects and the ability to discriminate between weight categories. Rasch analysis on the final seven items showed that the scale fitted the Rasch model after Bonferroni adjustment (P < 0.01). None of the items had a residual greater than ±2.5 and only one item had a Chi-Square probability of <0.01 (item 27). Overall, the statistics indicated minimal significant individual item misfit. Combining the final set of seven items showed a number of items with disordered thresholds. In the main, these statistics showed that the seven items conformed to the underlying assumptions of the Rasch model. The assessment of unidimensionality of the seven items was supported (t test statistic of 0.024, less than the 0.05 threshold value). Similarly the test of local dependency demonstrated that the seven items were independent, despite the fact that the correlated item total correlations ranged between 0.62 and 0.75. The final Weight-specific Adolescent Instrument for Economic-evaluation (WAItE) comprised seven items and a five-level frequency response scale.
Discussion
The aim of this study was to develop a weight-specific instrument appropriate for undertaking economic evaluation of weight management. Psychometric assessment of the draft 29 items, generated from qualitative interviews, identified seven dimensions of QoL. Using a combination of Rasch analysis, psychometric assessment and re-visiting the qualitative material, one item was selected from each dimension. Accordingly, the result was a short 7-item measure based on the views and experiences of adolescent girls and boys aged 11-18 years. The involvement of adolescents in the development of the WAItE is in line with the Food and Drug Administration guidelines [38] on patientreported outcome measures. The WAItE was tested against the Rasch model assumptions showing that the WAItE adequately met the various test requirements, that each of the seven items was independent and that the scores could be aggregated across the seven items meaningfully. The WAItE therefore has the potential to expand the use of cost-effectiveness analysis in economic evaluation of weight management interventions. One of the key strengths of the WAItE, which makes it stand out from existing weight-specific measures, is that it is a brief instrument in comparison to existing weight-specific instruments that have an excess of 20 items [13, 16] . Hence, it is likely to reduce burden in completion and minimise missing data [39] . The measure focuses on aspects of life affected by weight that are important to adolescents and thus it also stands out from existing generic preferencebased measures. Although physical functioning/comfort is addressed in existing measures, the consequences of weight status on physical activity, in terms of symptoms are not clearly defined. For example in the YQOL-W [16] , one of the items relating to this dimension asks 'Because of my weight exercising is hard for me'. However, it is not possible to identify what exercising impacts upon i.e. breathing or low energy levels. In terms of the WAItE, adolescents are able to express that exercising may have an impact upon 'feeling tired' or perhaps their ability to 'keep up with others', for example. The WAItE allows respondents to identify the consequences resulting from performing different activities both in the physical function dimension and in the symptoms dimension. One dimension that was identified in the WAItE, but not in any of the existing instruments, was the impact of weight status on cognitive function. The existing instruments discuss the social impact of weight status in school-but none of the items thus far have specifically addressed issues regarding academic work, despite evidence of a negative relationship between obese weight status and educational attainment and achievement [2] . Furthermore, checks with the end users of the scale in terms of understanding what the items mean and the clarity of the response options were conducted iteratively over the development of the WAItE.
Study limitations include the narrow age range of the school sample (11-14 years) in the qualitative study. It would have been beneficial to have a second focus group with 15-18 year olds. However, it is worth noting there was a great degree of agreement in terms of the effect of weight status on QoL between the school and treatment seeker samples. Nevertheless, it would be necessary to collect data from the older age group as well in order to assess the level of agreement in this age group. Furthermore, considering that approximately half of the respondents, for the Phase 2-quantitative study, reported their perceived weight status as slightly overweight to slightly underweight, this may have resulted in an under-representation of the views of adolescents with obesity in the QoL descriptive system. Additionally, the majority of the sample for this study was White British, and the lack of information on their socioeconomic status might have implications on the generalisability of findings. No measure of weight status was taken for the school sample in the Phase 1-qualitative study and for the Phase 2-quantitative study; self-reported measures of weight and height were collected. The use of objective measures of weight and height can be further investigated in future research. However, a requirement for assessed body weight is one of the several barriers to the recruitment of adolescents and young people in research [40] . For example, adolescents are self-conscious of their bodies and concerned about their appearance, this may then lead to a hindrance in recruitment. This has consequent implications for sample representativity.
The parallel analysis used to inform the factor structure in addition to the CFA was not conducted using polychoric correlations, a limitation given that the analysis would assume that the categorical data were interval-scaled. This may have impacted the loading for each factor, though it is difficult to predict in which direction this may lie (i.e. under or over-estimation of the factor loadings). Empirical testing comparison of the performance of maximum likelihood and robust categorical least squares methodology, for estimating confirmatory factor analysis models, found that the maximum likelihood method was favourable where items had five or more associated response categories [41] .
In terms of the final seven items that were chosen, the following were observed. There were a large number of 'never' responses observed for some of the items. This may be because approximately 45% of the sample for the quantitative study was classified as normal weight after adjusting for age and gender. Analysis of the final seven selected items showed that a number of items in the final set displayed disordered thresholds. There is a debate surrounding what to do when disordered thresholds are observed, and there is no clear consensus on this issue. Sometimes it is argued that categories need to be collapsed to address this issue [42, 43] . It has recently been shown empirically that reversed thresholds do not violate the key assumptions of the item response theory and that collapsing categories due to reversed thresholds should be carefully considered [44, 45] . It has been argued that disordered thresholds have been shown to be a consequence of (at least) one category not being the most likely category along the trait continuum and thus, whether threshold parameters are ordered or disordered depends solely on the number of respondents endorsing each response category [45] . Particularly of note, a large number of 'never' responses were observed in the current study and could have affected the threshold ordering. As such the levels for the final seven items were not collapsed. Sensitivity of the measure to changes in BMI will need to be assessed as this is an important determinant of the validity of the new measure. Future research will involve the further validation of the WAItE in terms of further assessments of the psychometric properties, such as validity and reliability. A valuation study to assign weightspecific preference values to states described by the WAItE to generate QALYs will also be necessary.
In the face of high demand on health care resources, the identification of the most cost-effective interventions is crucial. There is currently little consensus on the most economically effective management and prevention strategies in adolescent obesity. The WAItE could be used to evaluate the difference in outcomes between alternative weight management interventions in order to calculate the additional cost per WAItE improvement: the ratio of the costs to the effectiveness of alternative interventions. This could serve as an important tool to help guide decisions about allocating scarce resources across competing weight management programmes.
